Chapter 6
The Benefits for Recreational Fshing Striped Bass

This chapter provides cone prelimnary estimates of the increase in
benefits to sport anglers fromincreases in water quality. W use aportion of
the 1980 National Survey of Fishing, Hunting and Wldlife Related Recreation,
referred toas USFWS data, to estimate the demand forand val ue of fishing
for striped bass in Maryland.  This survey, while not designed for these
purposes, is the only data aet currently available which enables us to
investigate the recreational fishing of the Chesapeake. Striped bass is the
only specie. inportant to the Chesapeake Bay recreational fishery forwhich
there is sufficiently detailed-catch information to link water quality changes to
the benefits of sportfishing.

The link between inproved water quality and changes in recreational
fishing demand depends on the ecol ogi cal connection between water quality
and catch rates and the behavioral connection betwean catch rates and fishing
activities. Descriptive and analytic studies of the Bay have focused on the
inpacts of water pollution on the density and productivity offish stocks.
Lower dissolved oxygen, declines in SAV, and increases in water toxicants all
appear to have an i nmpact on fish stocks. Further, where records are kept for
commerci al fisheries, there haa been a substantial decline in landings per unit
effort, especially for those species which spawn in the Bay or ita tributaries

It is plausible to expect consi derabl e benefits to recreational f i sher nen
frominprovements in water quality. The number of recreational anglers is
qui te large, baaed on information fromthe primary sources ofdata on
saltwater recreational fishing in Mryland. Estimates of saltwater fishing
participation in Maryland during 1980 range from 539, 000 angl ers over 16
years of age taking 4.1 mllion trips to somewhat over 800,000 anglers of all
age. taking 2.7 mllion trips (U S. Hsh and WIldlife Service and Bureau of
Census; U S. National Mrine Fisheries Service; Wlliamet al.). According to
NVFS and State of Maryland data, each saltwater angler took approxi mately
three t;ips, whil e USFWS estimates approximately 7.6 trip. and 9.0 days fished
per angler.

Data on striped bass fishing are somewhat nore difficult to obtain.
According to the Mryland Department of Natural Resources, roughly 203,000 of
the saltwater trips were for stiped bass. Qur analyais ofthe USFWS data
indicates that 239,000 anglers (over 16 years of age) fished for striped bass
in Maryland and Sussex County, Delaware, fishing for approximtely 2.1 nllion
days, or roughly 88 days per angler. Estinates of the  striped baas
recreational catch in Maryland range from 211,000 to 377,000 fish, a total
wei ght of 200 to 474 netric tons. The USFWS data are not well suited for
estimating aggregate catch, because the survey used waa designed prinmarily
for other purpose., even though catches are self-reported by respondents for
come sal twater species, notably striped bass.
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Table 6.1 provides some descriptive information about the sanple of
angl ers which was analyzed in this portion ofthe study. The sanple was
Bartitioned into two groups baaed on whether the individual fished for striped
ass or mot. Individuals in the two subsanples are very simlar in the anount
of fishing and hunting done and in their exprience, incone, age, education,
and ot her denographi c nmakeup, Striped baea fishernen, on average, showed a
slightly higher propensity to own a boat and to allocate nore noney to
hunting and fishing activities, though these differences are not significantly
different fromzero due to the high within-subsanple variation.

Table 6.1

Characteristics of Striped Bass Fi shernen
and Qther Fishermen and/or Hunters in the Sanple

Striped Baaa  Non-Striped Baaa

Fi sher nen Fi sher men

Nurmber of Individual in Sanple 184 576
Average Nunber of Days Fishing, Striped Baas 11 daya 0 days
Average Nunber of Days Fishing, Al Species 28 daya 2' T daye
Percent Who Al so Hunted 41% 37%
Average Nunber of Days, Hunting 17 daya 15 days
Average Years of Fishing Experience 24 years 24 years
Average Age Wen First Fished 10 12
Percent Owming | nboard Boat 19% %
Percent Owing Qutboard Boat 42% 28%
Percent owni ng Qther Boat 17% 12%
Average Househol d Incone $28, 300 $27, 600
Average Fishing/Hunting Budget in 1980 $982 $588
Average Aged 38 38
Average Years of Schooling 13 years 13 years
Percent Working in Job or Business 70% 3%
Percent fromUrban Areas 44% 38%

aThe sanple is for individuals 16 yeara of age and over.
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A Description of the Daa

The 1980 National Survey of Fishing, Hunting, and WIdlife-Associated
Recreation was the source data for analysis. O the available data sets on
Chesapeake Bay sportfishing, the portionsofthis survey relating to sal twater
recreational fishing in Maryland, and by Maryland residents, offered the best
prospects for mdelling the effects of water quality inprovenents. This data
set oontained the essential variables for estimating recreational fishing demand
functions, including information on (a) trips takenby destination; (b) costs
I ncurred by recreationists for goods and services used in recreation; (c)
househol d i ncome; and (d) catch rates reported by anglers for certain
speci es.

The survey consi sted of twoparts. The first was a tel ephone screening
of househol ds, predom nantly by telephone interviews, to collect demographic
characteristics and to determne the hunting, fishing, and non-consunptive
recreation activities ofhousehol d menbers during 1980. The second part was
a detailed questionnaire adm nistered (typically in person) to selected
I ndi vidual s who indicated they had hunted or fished in 1880, collecting
information on activities and expenditures. O the 30,300 fishermen and
hunters and 6,000 non-consunptive users interviewed nationw de, 760 pursued
some or all of these activities in Muryland. These 760 individuals were the
subject of this analysis.

O the 760 who hunted, fished or Participate in non-consunptive
wldlife-related activities in Maryland, 456 indicated they participated in sone
formof saltwater fishing. Catch rate estimates were only obtained for a
limted nunber of saltwater and estuarine species, with striped baas the only
recorded species relevant toMiryland. One hundred eighty-four individuals
i ndicated they fished forstriped baas in 1960.

The survey waa designed to Frovi de estimates of recreation activities and
expenditures at the state level, and states were divided into large subregions
for purpose. ofidentifying trip destinations. Maryland was divided into four
such regions, three of which border the Chesapeake and were the |ocation of
striped bass fishing. Broadly defined, the four areas are: the Southeastern
Chesapeake region, Northern Chesapeake, Southwestern Chesapeake, and
Nort hwestern Maryland. Significant nunbers of Maryland residents also fished
for striped baaa in Sussex County, Del aware. O the 184 striped bass
fishernmen in the sample, 16 reported fishing in Del aware, 46 indicated they
fished for striped baaa in the Northern Chesapeake, 59 fished inthe
(Souélheagtze)rn Chesapeake region, and 86 in the Sout hwestern Chesapeake
Tabl e 6.2).

The data aet includes days fished for e trtped bass and other species,
rather than nunber of trips by specie., the latter being the preferable
measure for travel cost nodels.  The survey did, however, include the total
number of trips to each region. Aggregating over all areas to get total trips
and al | species to get total days fished, it was determined that anglers took
about 4.1 mllion trips and fished about 4.8 mllion days, yielding an average
of L17 ?ﬁys/trlp. Thus, the two measures nmay not be bad approxinations of
one anot her.
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Table 6.2

Sanpl e Distribution Nunmber of Fishernen, Days of Striped Bass Fishing
in 1880, and Catch Rate, By Regions

Nunber Mean Striped Man Catch Rate
Regi on Wio Visitad Baas Days Fi sh/ Day
Sussex DB 16 6.8 4.4
Nor t hern Chesapeake? 46 9.6 4.9
Sout heast ern Chesapeakeb 59 11.3 3.3
Sout hwest ern Chesapeake 88 8.8 2.8

‘Baltinore Gty and Bait inmore, Carroll , Cecil , Harford, Kent , and Queen Anne’s
counti es.

bear ol i ne, Dorcester, Somerset, Talbot, Wcomco, and Wrcester count ies.
CAne Arundel, Calvert, Charles, Howard, Montgomery, Prince George’s, and St.
Mary’ s counties.

Wiile detailed information was collected on costs of travel, |odging, food,
fees, and other expenses incurred during recreation trip., these costs were
not area specific; instead total expenditures over all saltwater fishing trips to
all areas (regardless of species sought) were collected for eaoh cost category.
The variabl e cost oftrips to a single area could be determ ned only by
prorating total variable costs according to distance travelled.  The met hod
ueed in thisanalysis waatodeterm ne the tota niles travelled by the
individual for all saltwater fishing trip. in 1980, aa the «mof products of
round trip mles travelled to (the usual fishing location i n) each area and the
nunber oftrips taken to each area, The fraction of total variable fishing
expenses prorated for eaoh trip to each site waa the round trip mles
travelled to the site divided by total mles travelled. The noney coat of a
trip to each site waa this fraction tims the reported total variable costs for
sal twater fishing. Espressed as a formul a,

MCyy = ("u/kgl"n‘ulvct

where MC ;i is the noney coat ofa trip by individual i to area j, M | is the
round tripmles travelled by individual i to area |, ¢ ; is the nunber of trips
i ndividual i takes to area j, VCis individual i’ reporJted saltwater fishing
variabl e costs, and there are n areaa.

The coat of time spentinrecreation is also an inportant determnant of
demand. The e urvey data were not ideal for determining this coat because no
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information was collected on the tine spent in travel or at the site on each
trip. However, niles traveled is a reasonably good proxy for tinme spent in
travel. The procedure used here waa to assune an average rate of speed
during travel of 40 mles per hour and that the annual household i ncone
di vided by the number of hours in the average full-time work year (2,040)
was a suitabl e approximation for the wage rate.  Then, the value of time
travelled was determ ned as the product of the anmpunt oftime spent in travel
and 40 percent of the wage rate. Expressed as a formula,

Gt
1}

My Yi
—30|¢-¥ |z 030
Y

wher e TC'j is the time coat for individual i travellingto area |, y, is the
househol d lof person i, and M. . is, again, round-trip nles. O course, this is
a rather arbitrary formulationfor tine cost based on a seriesofrestrictive
assunptions, but preferable ways of treating the value of time were not possi-
ble given the available dda The full price of a trip isthen calculated as
the sumof the tinme and money prices for each individual TP,= MC, + TC.

In the survey, respondents were asked to estimte their average catch
rate per day forselected species. Unfortunately, there was a lag ofup to a
year or nore between the time the fishingtrip was taken and the tine the
questionnaire was answered. There is evidence (e.g. Deuel, Hett and Wrrall)
that fishermen do not accurateI?/ renenber nunbers of fish caught or their
sizes wel | beyond a period of a few nonths. A conparison of the USFWS data
and data collected by the State of Mryland suggests that the USFWS data
m ght contain an upward bias in reported catch rates. The sanpl e and
popul ation average catch rates were both sonmewhat over three striped bass
per day, which is considerably higher than the State of Maryland data which
suggests a catch rate for the cane period ofonestriped bass per day. Wen
the sanple catch rates were extrapol ated to estimate total 1980 catch, the
estimate was an order of magnitude or nmore |arger than the published
estimtes noted in the introduction, although sone of this difference nmay be
attributable to difference. in estimtes baaed on total trips versus total days.
The fact that sanple catch rates do not predict aggregate catch well does not
invalidate their uae as quality indicators, however. As indicators of the
qual ity factors which signa individuals' fishing decisions, sanple catch rates
may performaquite well.

~ The survey data contained a categorical variable measure of househol d
income. A second measure was also cal cul ated: total budget for fishing and
hunting recreation, the sumof al fishing and hunting-rel ated expendituresin
1980. If the individual has a weakly separable utility function and deternines
first the total amount of incone to allocate to hunting and fising recreation,
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the fishing and hunting budget to a nore rel evant incone constraint than
overal | household incone. The fishing/hunting budget neasures, however, is
subject to potential errors O neasurement, both from faulty recall by
respondents and from year-to-year fluctuations due to purchase of ngjor
dur abl e goods.

The Basic Mdel

For a variety ofreasons, the nodel we estimte forrecreational fishing is
different fromthe recreational beach uee and boating nodel. I n the beach
use and boating estimations ,trip data existed for a nunber of
quality-differentiated sites,. In the fishing data, trips are available only by
region. There are only four of these regions, and each is |arge so there can
easily be as much variation within any region mthere in among the regions.
Further, 164 of the 184 striped bass anglers in the sanple visited only one
region. Rather than estimating four demand curves, we have estimted a
singl e equation where the dependent variable is the sumof the trips to al
sites.

The handling of the quality variables differs al- For recreational
boating, w. ueed a varying Parameter nodel because the quality variable,
scientific measures of water c?uality, varied across sites but not across
individuals. The quality variable in recreational fishting catch rate, varies
across i ndividual s. Consequent |y, we need not use a varying paraneter
nmodel . Instead we uee the observation on the reported catch in arena where
the individual took his trips. The data set includes many individuals who did
.n(f)t fdi sh for striped bass.  For these individual, costs and catch rates were
inferred.

The fishing model estinmated waa
(6 1) Xy = Bo + p,m, + ﬁ,CR, + ﬁgIB‘ + "CB, + fsBD,

where xi is the number of days taken by the ith i ndi vi dual , TC is the
individual . full coat (in dollars per trip)of striped bass fishing, CRj is the
catch rate (fish per day), |B 1 andOB ; are (0,1) variables denoting availability
ofani nboard or outboard boat for fishing, respectively; and BD,is the
individual *. fishing/hunting budget in dollar. per year.

No eubatitute sites were specified in the nodel because the regions were
so broadly defined that they mght not in fact act as substitutes for each
other.  There is probably extensive substitution amongsites within each
region that cannot be captured at all (]:u ven the |evel ofaggregation we face;
and the sanple data indicates that only about 10 percent of respondents
visited nore than one region. Instead, the price and catch rate for
Participant who visited nore than one site were cal cul ated as the mean of
price. and catch rate. at each region visited, weighted by the day. fished.

Only slightly nore than one-guarter of the respondents who either hunted
or fished in Maryland reported having fished for striped bass. This level of
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non-participation inplies a serious censored variables problem  There are
several ways of handling this problemin recreationa demand models. W
expl ore these approaches in Chapter 4 of Volunme | of this report. For the
current task of estimating fisheries demand nodels, we choose the follow ng
sinple Tobit formulation:

(6.2 Sl (R

where z is the vector of explanatory variable.. The Tobit nodel inposes cone
rather extreme restrictions on individual behavior that nore general sanple
sel ection nodel s avoid. But forprelimnary results, we accept these
restrictions for the sake of sinplicity.

Determning the relevant price and catch rate fornon-participants was
probl emati c. or these individuals, it was not known which of the four
price-quality conbinations were noat relevant to their decisionto go/not go
striped bass fishing. In the application we used the mninum price to access
a striped bass “site” and its corresponding catch rate.

Vel fare neasures are calculated, in principle, the “ same way as for the
varying paraneter. nodel. That is, the benefits of an increase in catch rates
a[)e given by the change in consumer’a e nplua which, for the |inear nodel
above, is

(6.3) acs = X2(CB7) _ x2(CR%)
-28, -28,

where #, is the own-price coefficient, and x is the individual's trip level.

Empirical Results

The model in equations (6.1) and (6.2) was estimted using the maxinmm
| i kel i hood nethod of LIMBP. Table 6.3 gives the results which will be used
for prelimnary benefit estimation, along with the sanple means of the
variables. The results in Table 6.3 are fora nodel in which actual catch
rates reported were used for participant, and a predicted catch rate was
used for non-participants. W also estimated a nodel in which predicted catch
rates were used for every individual In the latter estimtion, the coefficient
estimtes remai ned basically unchanged, but the standard eroron the catch
rat e coefficient increased resulting in a t-statistic of about 1.3.

The coefficient estimtes all have intuitively correct signs, and they are
different fromzero at better than the 5 percent significance |evel Having an
i nboard not orboat seens to induce nore striped bass tripa than having an
out board notorboat. The own-price elasticity for Participant is about mnus
one, while the catch rata elasticity for participant is about .10,
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Table 6.3

Tobit Estimation of the Demand for Striped Bass Fishing

Expl anat ory Coefficient Mean of

Vari abl e Estimte t-statistic Vari abl e
Constant (C -10.6 -5.79 1.00

Omn price ("IT) -. 336 -7.52 $27.2

Catch rate (CR) 337 2.13 3.2 fish/day

| nboard Mtor ( I8 12. 65 4.49 .10

Qut board Motor (CB) 6. 66 3. 47 .31

Budget (FHB) 1. 40 3.04 . 70($000)

&2 = 18.3

N= 760

We can use the estimated coefficients in Table 6.3 to estinmate welfare
effects of increases in catch rates. As in Chapters 4 and 5, two estimates of
consuner surplus are provided. Met hod A enpl oys predicted trips plus
cha(ljnge.s in predictions whereas Method B uses actual trips plus changes in
predictions.

It is rather eaay to expand sanple results to the popul ation, since the
Fish and Wldlife Surve}/ i ncl udes sanple wei (};ht or sanple expansion factors.
These wei ghts account for the fact that different population strata are
sanpl ed disproportionately. Consuner's ® rplua for the population is sinply
the wei ghted sum of the surpluses of the sanple observation:

e  AD LS 4
54 = g

where s is the sanple size and f  is the expansion factor.

Table 6.4 gives the estinmates ofaggregate surplus. The first colum is
the estimate of the val ue of access to striped baas fishing as it was perceived
in 1880, baaed on 1980 prices. The actual and predicted estimtes differ
subgtantaally, with the actual being nmore than three time. larger than the
predi cted.
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Table 6.4

Aggregate Consumers' Surplus for Striped Bass Fishing:
Ef fect of Changi ng Cat ch Rates, 1960

(Popul ation of Maryland Hunters and Fi shernen)

Aggregate
Consuner Surplus Change with Change in Catch Rate
Sur pl us
for Access 20% Decrease 10% I ncrease 20% | ncr ease
........ Thousands of Dol lars .
Predicted (Method A) 14,652 -572 314 1,501
Actual (Method B) 54, 196 -422 231 4s1

The second, third and fourth colums in Table 6.4 give the net inpact of
a 20 percent reduction, 10 percent increase and 20 percent increase,
respectively, inthestriped baa. catch rate conpared with the |evel perceived
in 1960. Here the actual and predicted results are closer, especially forthe
10 percent changes.

The nunbers that are nost interesting for environnmental policy on the
Chesapeake are found in the third and fourth colums. These figures are
rough estimte. of the dollar anount people who currently fish or hunt in
Maryl and m ght gain annually frominproving striped baas fishing.

There are a nunmber of conplicating factors which cannot be integrated
into our prelimnary calculations ofbenefit estimtes. First, consider how | ong
it would take for environmental policy to produce a ® ubdantid, sustainable
increase in catch rate. Reduction in effluents for one year will have only a
smal| effect. To inprove anbient water qualitc?/ enough to bring about better
striped bass reproduction and survival could take nmany years.

~ The second question relates to the role of expectations regarding catch.
Aaide fromthe likely bias and high noise in the catch rate estinmate, what

respondents report is the ox %ost real i sation of catch rates, while their
deci sions regardi ng whet her, en, and how frequently to go are baaed on

expectation about t he cat ch rate, ex_ante. Consequently, while recalled ex
post catch rate isthe best quality variable we could obtain for striped baas
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fishing, we need to be skeptical about its inplications for the relationship
bet ween days taken and expected catch rate.

The second question concerning these benefit estimates is whether, given
sufficiently inmproved ambient water quality, the catch rates are sustainable.
The answer is no. Better catch rates induce more fishing and hence nore

harvest .. Since there is some evidence that overharvesting is partly
resFon$|bIe for the decline in fish popul ations to begin wth it is |ikely that
heal thier stocks will induce more harvesting. The l'ong run equilibridam wll

result in higher than current benefits, but smaller than the benefits which
inplicitly assume that the increase in fishing effort will have no long run
effects on fish stocks.

Last, it is worth remenbering that the benefit estimates are baaed on a
sanpl e of households that hunted or fished in Maryland in 1980. If there are
peopl e who currently do not hunt or fish, but would go striped bass fishing
I the fishing i nproved sufficiently, then the annual benefit estimtes are an
under esti mat e.
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chapter 7

Concl usi ons

Restorationof Chesapeake Bay water qulity rewires substantial
resources on the part of public agencies, private firm and households. There
are many choices to be nmade in inplenmenting prograns to clean up the Bay.
This report haa described acme of the activities which woul d benefit fromthe
enhancenent of Bay water quality. Chapters 2 and 3 described ways in which
peopl e think about the Bay and benefit frombetter water quality. Chapters 4
through 6 contain descriptions of conme recreational activities which would gain
frominproved water quality. Al of these chapters provide estimted
willingness to pay from potential i nprovenents.

I'n deriving henefits, sonetines we 1000 ei ght oft he informational content
of the nodels behi nd the benefit estinates, the estimated demand functions
thensel ves.  Chapters 2 through 6 contain substantial new information about
the structure of demand forrecreational activities associated with the
Chesapeake Bay. In nearly every instance where sufficient data were
avail able, recreators responded to travel and time costs in a manner consistent
with our theoretical nodel. They were also observed to be responsive to even
the crudest of water quality measures. Additionally, demographic variables
such as income, race, and boat ownership were observed to i nfluence behavior.
As we turn to the benefit estinmates, the reader isremnmnded not to consider
the “bottomhe” benefit figures as the only value of this report.

Demand for Chesapeake Bay Recreational Activities

The data and nodelling exercises described in Chapters 3 through 6
provide a good picture ofthe recreational use of the Chesapeake Bay.
Chapter 3 includes an overall picture of Chesapeake recreational activities
derived froma random sanple of all households in the Baltinore/Wshington
SMBA's (BWSMSA).  This survey revealed that a full 43 percent of the BWSMSA
popul ation used the Bay or intended to use it for recreation in 19%4.
Geogr aphi cal distribution of users showed Anne Arundel County reaidenta (69
percent) noat likely to be Bay users and District of Colunbia residents (21

percent) to be least likely (ace Table 3.1).  The npat common recreational
activities were fishing, swimmng and boating, with about a third of the Bay
users participating indl three activities. these activities, swmmng was

enjoyed by more people than either of the other two, with 77 percent of users
participating. I'n the remining chapters, each of these activities was |ooked
at in greater detail using specific surveys of subsanples of the popul ation.

In Chaptar 4, wa provide two types of demand nodels for western shore
beach uae activity. Each draw. on an on-site sanple of beach users at
western shore beaches in the summrer of 19S4. The varying paraneter nodel
is a nodification of traditional demand nodels where the demands for tripe to
each cite are treated largely independently, but the difference in paraneters
across sites are attributed in part to site characteristic. The discrete choice
nodel explains the choice armn? cites directly, as a function of site
characteristics, but does not handle the total number of trips well. Each type
of model gives a good description of one aspect ofthe recreational decision.
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Fromthe results in Chapter 4 it is char that both noney and tine
access costs areextremelyi nportant in determ ning demand fortrips to any
gi ven beach, as are the costs of accessing alternative beaches. et her or
not an individual owns a boat or recreational vehicle also affects demand for a
subset of beaches, those which have facilities for these capital goods. Denmand
functions for trips toa site tend to pivot inward, becom ng nore elastic, with
declining water quality.

The results of the nested nultinomnal logit or discrete choice nodel of
beach use suggested acne simlar and acne additional characteristics of
demand for this activity. Once again, noney and time costs of access were
inportant this time in explaining the choice anong sites.  Additionally, the
avai lability of boating and recreational vehicle facilities increased the
|'i kel'ihood of a boat or recreational vehicle owner to choose a site. An
interesting hyf)ot hesis was tested regarding the differential substitutability
among | ocal beaches and anong state beaches vis-&-vis the substitutabilit
bet ween | ocal and state beaches. Beach users seened to consider |oca
beaches cl oser substitutes for one another than for state beaches. |ndividual
with larger parties or famlies were nore likely to attend state beaches where
a variety of activities were available. The longer an individual had attended
\t/)vesthern shore beaches, the nore likely he was to use loca rather than state
eaches.

Chapter 5 provides a rather extensive profile of hoaters and boat owners
derived froma survey of hoaters sponsored by Maryland Sea G ant and
Maryl and Coastal Zone Management and from the BWSMSA tel ephone survey.
The boater survey subsanple includes registered boat owners in Mryl and.
The profile includes an analysis of characteristics whi ch distinguish boat
owners fromothers and looks at these distinguishing characteristics by
geographi cal area Average househol d incone, for exanple, is higher for boat
owners than non-owners, but this difference is only e tatiatically significant in
Prince Georges, Anne Arundel and Calvert counties.

Considering the boats themselves, a different profile characterizes those
which are kept in the water all season (in mrinas, noored, etc. ) than
characterizes boats which are trailered. As would be expected, trailered boats
are si gnificantlg smal | er and less val uable, they are nore likely to be
runabouts or workboats and their owners are likely to have less income than
the owners of boats kept in the water. Al nost al trailered boats were used
for fishing at least Cccasionally.  About three-quarters of the non-trailered
boats were used for swi nming at |east Cccasionally.

Tabl e 5.4 sunmmarizes the boat owners survey by county of residence,
reveal i ngmore about the geographical distribution of Bay users. Residents of
Bal tinore and Anne Arundel counties accounted for 39 pecent of the trailered
hoats and 45 percent of the non-trailered boats with Prince Georges County
and I\/bntdgorrery County residents accounting for another 20 percent of
trailered and 12 percent of non-trailered boats.

The last of the descriptive information suggests the inportance of water
qual ity to boaters. \Water quali tg was considered either noderately or very
inportant in the selection of a boating area by 75 percent of the trailered
boat owners and by 76 percent ofthe non-trailered boat owners,
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A varying paranmeters nmodel sinlar to the one used in Chapter 4 reveal ed
that trailered boat owners’ demand for trips fromlaunch siteswas affected by
access costs to the launch site and costs of accessing alternative sites. In
general, the demand for trips to any given site was Positively affected by the
val ue of the boat; i.e, individuals with nore valuable boats took more trips.
The demand function fo any given site tended to pivot inward and become
nore elastic as water qual ity decli ned.

Owners of bhoats kept in the water do not choose |aunch sites when they
take a trip, and consequently we have no way of knowi ng where they boat.
As a result we cannot nodel their decisions in responnse to varying water
%lézéltity. _For these individual s? sinple demand functions were estinted.

ors which significantly affectedtheir demand for boating trip. included
the coat of a trip énegatwel y) and the val ue ofthe boat (E05|t|vel ).
Additionally it was determ ned that sailboat owners tend to take fewertrips
and their demand fortrips is nore price ineastic. Finally, boat owers who
fish while hoating tend to demand nore trips and their demand tend. to be
more price elastic.

I n Chapter 6 information about ® portfishing on the Bay is presented.
Esti mates of sportfishing act|V|t?/ varg/ by data source and range from 539, 000
to 900,000 anglers in 19S0 and from2.7 mllion to 4.1 mllion trips for that
came year. The two prom nent sources dinformation on sportfishing are the
U S. Fish and WIidlife Hunting and Fishing Survey and the U S. National
Marine Fisheries Survey.

~ Qur analysis in this chapter concentrated on e tripod bass fishing since
this was the only species inportant to Chesapeake recreational fishing for
which e ufflciently detailed data existed ~One source (U. S. Fish and Wldlife)
reports that in 1960, 239,000 anglers fished for striped bass in Mryland and
Sussex Gounty, Del aware and fished 2.1 million days in tad. able 6.1
presents cone descriptive staistics of striped bass fishermen and ot her
Chesapeake Bay fi shernen.

In the analytical section of Chapter 6, denmand forsportfishing trips was
model led as a function of the individual’. tri[t)) costs, catch rates, his annual
fishing/hunting budget and indices of thes of boat ownership. Al variables
affected the demand for trip. in the expected direction, with owners of
i nboard notorboat likelytotake nmore trips than those wth outboard
(presumably smaller) notorboat.

I 22— of Benefits fromWater Qualitylmprovements

Wi le the andysis of the demand for recreational activities is worthwhile
inita ow right, nmore infornmation about the size of rewards from Bay
restoration can be obtai ned, There are several reasons for conputing
aggregate willingness to pay rather than sinply providing descriptive
measures such as recreational” use days. Qbviously such neasures cannot be
compared to the costs of restoration; they cannot even be added across
activities. A day offishi n? is different froma day ofswinmng, and changes
in water quality have different effects on the benefits derived fromthe two
activities. Further, as we observed in Chapter 3, there is sonme willingness to
pay for clean water by people who do not use the Bay. If we |imt ourselves
t o descriptive measures such as user days, we ignore the returns to people
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who val ue cleaner water but do not uae it. Consequently, we have taken a
first step toward the logical, al beit venturesome, task of estimating the
aggregate benefits of inproving the Bay's water quality.

Caveat s

The aggregation of benefits across activities and for the popul ation at
large is venturesone because it is so filled wwth known difficulties. W can
take a systematic view ofthese potential errors by recalling the |inks between
environmental policies designed to reduce effluent pollution and the benefits
of environnental inprovenents. Policies influence effluents directly through

regul ations and indirectly through changes in incentives. Reductions in
effluents will eventually inprove the anbient water quality. I|nprovements in
anbi ent quality when perceived by individuals eventually lead to changes in
behavi or toward the Bay, inplying benefits. Further, when non-users per-

ceive inprovenents in the anbient water quality, they too will be better off.
There is potential for errorsinthe neasurenent of each link in this process.

The analysis of the previous chapters has concentrated on the connection
between anbient quality and econom c benefits. It rests, however, on the
rel at|onsh|r) between environmental policy, effluents, and anbient quality. The
consi derabl e debate regarding the connection between effluents and anbi ent
qual ity sulgge_sts the potential for honest differences of opinion on the nature
?f IIhe ecologi cal links. Simlar uncertainty over the behavioral and perception
inks exists.

Wi le a conplete catalog of the sources of potential error would take an
entire chapter, we describe broadly what we think the major difficulties are.
If the problens inherent in explaining the Iink betvveen”golicy and anbi ent
quality are ignored, the forenost uncertainty is between anbient qualitg and
behavior. Recall briefly how this Iink waa estimated. For boating and beach
uae we used a varying parameters nodel to estimate the relationship between
the product of total phosphorus and nitrogen readings in 1977 and trips in
19S4. There is clearly substantial room forerror in this relationship.

First, since people cannot perceive nitrogen and phosphorus, we nust
assume that the nitrogen and phosphorus are approxi mate neasures of the
ambient quality. It is not unreasonable to expect such a relationship to hold
inprinciple. Chapter 2 describes ways in which individuals form perceptions
of waterquality.  Some of the deductive and nedi a-baaed means by which
individuals formquality perceptions nmay be directly related to effl uent
di scharges. Qthers, such as stinulants of sensory perceptions, may be highly
correlated with, or even caused by, nitrogen and phosphorus |evels. Previous
studi es whi ch have attenpted to |ink behavior to individual anbient water
quality indicator. (e.g. Binckley and Hanemann) have detected a
correspondence. Chapter 2 describes acme evi dence whi ch supports thi
hypot hesi zed link derived from our tel ephone survey of the BWSMSA and the
field survey of western shore beaches.  Through the tel ephone a significant
rel ationship waa detected between a household perception of the water quality
inthe Bay and ita likelihood to quit using the Bay. Additionally, a significant
rel ationship appeared between_objective neasures ofthe Bay'swater quality
over time and the proportion of househol ds who atopped using the Bay for
recreation because they perceived the Bay's water quality to be unacceptable.
Finally, the user (field ) survey showed apositive correlation between
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meaaures of fecal coliformat each of nine beaches and the proportion of
househol ds that found each beach unacceptable.

A further difficulty is the seven years which separate the
ni trogen/ phosphorus readings and the recreational behavior, since 1977 was
the latest year for which conplete information was available. \Wile this is
clearly a source of potential error, there are a few reasons why it m ght not
beas bad as it seens. For one thing, the relative levels across different
regions ofthe Bay may have remai ned appr oxi mat elv\% constant even if absolute
| evel s have changed. ~ Additionally, it isnot clear what year or conbinations of
years would be correct in signaling the recreational behavior stimnulated by
water quality because behavior is probably largely affected by prior
experi ences.

Since we are really explaining choices anong sitesof different quality,
our behavioral nodels depend nore on the relative |evels of anbient water
qual ity rather than on absolute | evels; and if relative levels have renained
fairly constant, our behavioral mdels are |ikely to be quite good. Extracting
benefit measures from t hese nodel s, however, nust be done with caution since
the absolute | evels of nitrogen and phosphorus readings used nmay not be
trustworthy vy.

For recreational fishing the problemis in some waya a little sinpler.
Here we use the catch rate experienced by the individual for 1980, the year
the trips were taken. There is of course a conplex and uncertain chain of
relationshi ’os bet ween inprovements in anbient quality and growth in the
density of fish stocks. Ther e is further uncertainty in the connection
bet ween fish stocks and catch rates. These are |argel % al t hough not
conpl etely, problems of biology and are not addressed here, but nonethel ess
remain as inperfectly understood links in the system

Restricting our conments entirely to the behavioral real mdoes not
elimnate these uncertainties and potential sources of nodelling error. In what
sense is the catch rate in the year the trip. weretaken a good neasure of
quality? Fishermen may val ue higher catch rates but their demand (behavior)
fortripa this year may be baaed on catch rates experienced in previous
ears. When the quality of the good is uncertain to the consumer, there ma
e one eat of quality indicators that stimulate demand and anot her whic
affect the benefits derived from consunption. Further, there is no guarantee
that catch rate is the only (or noat inportant) variable which deternines the
enj oynent of trips to catch fish. For exanple, catching one five-pound
striped baaa may be batter than catching two two-pound stripers.

In addition to the severe difficulties in inferring the relationships
bet ween ambient quality, there are two other significant sources of error In
conputing aggregate benefits. First, there is the problemof sanpling and
non-sanpling error associated wi th the measurenent of the nunmber of trips
per participant and the nunber of participant in each activity, mwell as
neasurements of exogenous vari abl es such as costs per triTp. The boating
survey is a good example of non-sanpling error fortrips This survey waa a
mai | survey, so in a sense the respondents are volunteers. The return rate
was 70 percent. W have no way of know ng whether those who conpeted
their questionnaire. were representative of the boating population as a whole
or if there is a built-in sanple selection bias.
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VW have also used only segnents of the tota population in our analysis
of benefits. The hoaters were limted to those who trailer their hoats, the
fishernmen to those who fish for striped bass and the beach users to those
who use public-accees western shore beaches. |n the boating and fishing
analysis we have excl uded non-Maryland househol ds. In the contingent
val uation and beach uae analysis, only 20 percent of Virginia s popul ation wae
i ncluded and about 80 percent of Maryland' s househol ds. In every instance, a
rgaj o(; portion of users is excluded so any estimtes derived will be |ower
ounda.

Anot her source of error in aggregating benefits across activities is
aggregation bias. This comes in two forns: si npl e doubl ecounting and
conceptual aggregation bhias. Doubl ecounting occurs because a e ubatanti al
nunber of boaters also fish, and many fishermen have boats. The concept ual
aggregation biaa occurs because of the jointness of choice among sites for a
% ven activity and among activities. For exanple, the choice of visiting Sandy
oi nt versus Point Lookout may depend in part on water quality. Enhancing
water quality at both sites may only increase attendance at one sites maki ng
the addition of benefits across sites incorrect. A discussion of this problemis
offered in Chapter 3 but both forms of aggregation hias are treated in detail
in Chapter 5 of the conceptual volume of this report.

~ Fnaly, we nust remenber that we have only three activities: boating,
fishing, and swiming. There are many other recreational and commercial uses
of the Bay whose val ue is enhanced by cleaner water. For exanple, our
anal ysi s of fishingroversonly striped bass; fishing for sgecies esi des
striped bass (e.g. crabbing) is wi despread and not covered by our analysis.
And our analysisofthe effect of changes in water quality covers only
trailered boats, not bhoats at mrinas. Many other, especially nore casual,
activities are omtted. Ve have limted our analysis to boating, fishing, and
sW nm ng because we coul d obtain data of adequate quality only for these
activities

Est i nat es

Wth these difficulties firmy in mnd, we are prepared to hazard some
judgments onthe magnitude of the aggregate benefits of inproving the Bay's
water qual ity. Cur approach is to present low, middle and high benefits for
the beach use (Chapter 4), boating (Chapter 5), and fishing (Chapter 6) and
qual itatively conpare those benefits with the total benefits derived from
Chapter 3. Conparing the ranges of these independent sources of benefits
will help us to forma judgnent, but nothing more, of the magnitude of
aggregate benefits.

Chapters 4 through 6 give benefit estinates for activities conditioned on
the conputational nmethod and the proportionate change in anmbient quality and
catch rate. W adopt the convention of analﬁ/zi ng a 20 percent reduction in
nitrogen and phosphorus for boating and beach use and a 20 percent increase
in the catch rata for striped bass fishing. These changes shoul d be
interpreted loosely as considerable i nprovements in the quality of the Bay
wi t hout attaching nuch significance to the absolute change in ambient
readings which would be inplied. |In particular, one should not interpret the
estimted effect of nitrogen and phosphorus as an “all else equal” effect. The
change in nitrogen and phosphorusis a proxy for changes in noat anbient
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determinantts of water quality so that the inplicit assunption is that a range
of ambi ent factors may be inproving. Further, to counteract the problem of
aggregating across sites for a given activity, we select as a pessimstic
estimte the lowest estimate of the benefits ofinproving the quality by 20
percent at the one mat inportant site.

Table 7.1 summarizes someof the estimtes of aggregate benefita for our
3r0ups of boaters, sportfishermen and beach users, translated into 1987
ol lars. The variation from pessimstic to optimstic is provided by two
sources: variation induced by the nethod of calculating benefits (i.e., using
actual trips versus predicted trips) and variation caused by choosing one site
rather than the sum over dl sites. Recall that because each site's benefits
are cal cul ated assumng other sites' quality remains unchanged aggregating
these neasures over sites wll produce an upwardly biased aggregate benefit.
The pessinistic estimtes for beach use and for boating are the |ower of the
two estimtes of the benefits for a 20 percent inprovenent in water quality
from Sand %/ Poi nt for beach uae and Anne Arundel County for boating. One
site was chosen as a | ower bound because wtth only one site al (upward)
aggregation bias is elim nated. The average estimates for beach use and
boating are the |ower of the two cal cul ation nethods for suns across all sites.
The optimstic estimtes are the higher ofthe two cal culation methods for the
sums across all sites. For striped bass fishing, the pessimstic estimate is the
| ower of the twonmethods of calcul ation. The sites have al ready been
aggregated for the fishing case, and as we show in Chapter 5 of the
acconpanyi ng volume, the nature ofthe aggregation bias in this case is not
obvious. The optimstic estimate is the higher of the two calculation arithmetic
methods and the average is the mean of the pessimstic and optinstic.

Table 7.1
Aggregate Benefits for Three Water-related Activities froma
“20% | nprovement in the Chesa[)eake Bay's Water Quality
in 1967 dollars

Benefit Estimite

Activity Pessim stic “Aver age” (Mmstic
($ Thousand)

Public Wstern Shore Beach Use? 16, 853 34, 658 44, 960

Boat i nca] wi th Trailered Boatb 654 4 717 8,129

Striped Bass Sportfishingc 664 1, 366 2,071

o From Table 4.6. Pessimstic estimte is the Method B value for Sandy Point,
the average is the sumof Met hod B values over all ten sites, and the
optimstic is the sum of Method A val ues over dl sites.

bFrom Tabl e 5. 13. Al'l per boater estinates expanded to 60,000 boaters
trailering boats. Pessimistic estimate is the | ow value (Method A) for Anne
Arundel County, the average estimate in the sum of |ow values (Method A)
across all counties and the optimstic value isthe sumof high values (Method
B) across al | counties.

CFrom Tabl e 6.4. Pessinistic val ue is the val ue using Method B, the “average”
val ue is the average of the pessimstic and optimstic value, the optimstic
val ue is the value using Method A

“
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The aggregate neaaurea of wllingness to pay for water qualit
i nprovements are revealing for several reasons. First, regardless of whic
benefit neasure we use (pessimstic, average, or optimstic), the returns to
beach use are the greatest. This ia primarily because a |arger proportion of
t he popul atio_n_en?ages in cone beach-going during the year than boating O
fishing. Additionally, this group may be nore sensitive to changes in water
quality than the boating-fishing group.

A second interesting inplication ofthe results, although not obvious from
| ooking at Table 7.1, is the inportance of regional variation in water quality.
If we wereable to clean up the water around Anne Arundel County only, we
woul d still go a | ong way towards satisfying some of the human needs for
using the Bay. \Wile we realize that confining a water qualtty inprovement
programto a particular locality my not be technically or ecological y feasihle,
any clean-up strategies which result in significant inprovements 1n this region
ofthe Bay will yield substantial benefits.

A conparison ofthe behaviorally based neasures of henefits presented in
Table 7.1 with benefit estimtes derived from contingent valuation (ace Table
7.2) is interesting even though the valuation questions driving the two
analyses are different. All of the estimtes in Table 7,1 are partial estimtes
in that they account for only one activity and involve only e ubaeta of the
popul ation. Table 7.2 presents contingent valuation produced benefit estinates
associated wWith a broader but less preci se hypothetical inprovenent:
i nproving water quality to an “acceptabl e” |evel. The subset of the
popul ation includes thoseinthe BWSMSA who found water quality unacceptable
for swmrng or related uses.

Table 7.2

Aggregate’Benefits from Water Quality Inprovenents-
Contingent Val uation
in 1984 dollars

W ! lingness to Pay for Inproved Water Quality’

G oup Pessi i sticC Aver age® Opti nistic®
($ Thousand)
User 47, 254 67, 582 87,870
Non- User 18. 446 23. 556 28. 733
Tot al 65, 700 91, 137 116, 603

BWIT?Rng%telsgntlos thgcc\é\ggthltn thnhcr%asg' t%ndraB|asletl&ners%psehg%esBay Vater quality from

a level unacceptable for swmmng end/or other related activities to a |evel

accept abl e for swmming. . , :
CThea\l?eragewiI?ingnesst%pay plus or mnus one standard error in est inate.

See Table 3.8.
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The nunbers in Tables 701 and 7.2 give likely magnitudes for the annual
benefits ofinproving vater quality in the Bay. The nunbers suggest a range

of from$10 mllion to over $100 nillion, know that there are nunerous
random el ements in all estimates. Further, we know that several activities and
popul ations have been om tted. But based on these numbers, it seens

plausible to estimate that the annual returns to cleaning up the Chesapeake
are at least of this order of magnitude. V& have only the evidence presented
herein to nmake this judgnent.

In conclusion, we recapitulate the premse. Society haa undertaken an
I nvest ment program The nature of the programis the cleanup ofthe
Chesapeake Bay. The costs of the programinclude such things as sewage
treatment plants, funding of crlover_nment prograns to regulate and nonitor
agricultural effluents, 1nstallation of industrial waste disposal systens,
restrictions on housing development, etc. The annual returns on the
i nvestment program are neasured by what people are willing to an for the
i mproved services of the Bay. TMa is the dividend yielded by the public's
i nvest nent program

For several reasons, we think that the long-run benefits are higher than
the figures Tables 7.1 and 7.2 indicate. FHrst, as people | earn that the Bay
haa become clanmor, they will adjust their preferences toward Bay recreation.
This is especially true of people who do not currently use the Bay and are
| argely excluded fromthe analyaia. Second, the popul ation and income of the
area have grown since 1984, and both are likely to grow nore, increasing the
demand for and val ue ofinprovenents in water quality. Finally, we have
i gnored the value (both uae and existence val ue) which househol ds outaide the
BWSMSA may have for the Bay. The Chesapeake Bay is a nationally prom nent
resource. Its inproved health is of value to many who will never use it.
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Appendi x A
The Random Digit Daling Survey Tel ephone Procedures

For the Random Digit Dialing Survey, three instrunents (copies included in
the Appendix) were devel oped: a two-page screening form an 1 |-page,
28-item questionnaire, and a Record of Glls sheet.

1. Screening Form

The screening formwas intended to determ ne the eIi%ibility of the

location served by a randomly ?enerat ed tel ephone nunber. The nunber wa
printed on a |abel affixed fo the topof the screening form Pay phones an

phones used_only by businesses were not considered eligible, since people
answering ouch telephones woul d be eligible at their residence phone.. In
addition, if the household served by the phone waa not | ocated within the
counties/cities making up the selected SMSA's then that phone (residence) was
not eligible. Once an eligible phone (residence) waa identified, a menber of
the househol d who waa 18 %ears of age or older waa required. [ f all
residents were under 18, the screening waa conpleted with «nenmber of the
househol d who waa 14 or ol der.

The screening form waa conposed of five sections: an Identification
satias consisting of an area code, tel ephone nunber, and five-digit case
identification nunber, all printed on the aforenentioned label; e brief
introduction to be read by the interviewer whi ch explained t he study;, a
screeni ng section which waa used to elimnate pay phones, businesses w t hout
living accommodations. and residences not |ocated in certain specific SMGA'S;. a
screeningstatus section to record the screening eligibility of the location; and
a questionnaire status section to record whether or not aquestionnaire was
conpleted with an diglde person.

2.Questionnaire
The Random Digit Dialing Survey Questionnaire was intended to determ ne
the follow ng:
Uae or intent to use the Chesapeake Bay for recreation during 1984;
Reasons for nonuse;

Activities that the respondent (and his/her famly) participated in
while visiting beaches;

Reasons the r espondent or other menbers of his/her famly do not go
in the water during visits to the western shore beaches;

Chan%es in swi mming participation in the Chesapeake brought about
by change. in the water quality;

The respondent’s perception of the water quality in the Chesapeake;

The val ue respondents place on the Bay and how they visualize that
i mprovenent shoul d be nade and financed.
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As in the User |ntercept Sur\_/eK, a series of denpgraphic questions
which willenabl e anal ysts to establish profiles of beach users and nonuser
wer e included i n the questionnaire.

The Random Digit Dialing Survey Questionnaire waa also divided into
sections. The first, Identification, had space provided for recording the case
| D number fromthe screeningforns the tel ephone interviewer’s initials, and
the date the interview was conpleted. The second section, as in the User
Intercept Survey, was a lengthier introduction to be read by the tel ephone
interviewer, which went into greater detail regarding the purpose of the
survey and contained statenment informng the respondent ofthe vol untary
nature of his/her participation in the study and assurances ofthe
confidenti alit&/ of the data collected. ~ The third section, Recreational Uae of
t he Chesapeake Bay, sought specific responses whi ch woul d: (1) enable
analysts to determne if and how t he beaches were used and (2) what the
overal | perception of the water quality waa. Thie waa followed by a fourth
and final section consisting of sonme 18 denographic questions.

Data Collection Mthods

Two field interviewers were trained in Baltimre for the data collection of
the Ueer Intercept Survey on My 25, 1884. AField Interviewer Mnual was
devel oped (which is available upon request) and included quention-by-question
specification, probing techniques, confidentiality  procedures, ref usal
conversion strategies, and other measuree necessary to assure the collection
of standardized, quality data during the course of the field survey process.
Al ao covered in the manual were: background i nformation, assignment
information, sanpling procedures and adm nistrative procedures.

The final day of fi el d work on the ueer survey was August 16, 1984. The

confirmation portion of the user survey was conpleted on Septenber 1. The
following represents the response ratesforthe field work:

Table A1l

Response Rates for Beach User Survey

Sanpl e Successful l'y Eligible Eligible Individuals
| ndi vi dual screened | ndi vi dual s | ntervi ened
468 463 414 408
( 100% (98.79% ( 100% (88.55%
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O the 468 individuals screened, 60 were not admi nistered questionnaires for
t he fol ow ng reasons:

Ineligible because of residence . . . . . . . . . . . 3
Refused screening . . . .
Language barrier-screenin

Qher . . . . . . L
Refused questionnaire . . . . . .
Language -barrier - questionnaire .

wwphphoYNo©

Regarding the confirmation portion of the ueer survey, 340 of the people
i nterviewed gave tel ephone nunbers or cone other piece of information

through which contact coul d be nmade to conduct a confirmation/intention
I nterview. Approximately 240 (71 percent) of these individuals were

successfully contacted during the tinme period all owed.

Training of telephone interviewers for the RandomDigit Dialing Survey
started on July 23. Atotal of1ltelephone interviewer. were hired wth three
oft hese spending the najority oftheir time mking confirmation/intention
calls to participants in the User Intercept Survey.

As in the User Intercept Survey each interviewer received a copy of a
Tel ephone Interviewer Manual specifically devel oped for this phase of the
[la_r oject, as well as copies of the Random Digit Dialing instrunents.  The
el ephone | nterviewer Manual (available upon request) included question-by-
question specification, probing techniques, confidentiality porcedures, refusal
conversion e trategiea, and other measures necessary to assure the collection
ofstandardized, quality data during the course of the tel ephone e nvey
process.

Approxi mately 192 tel ephone interview. were conpleted with western shore
beach users. The remai nder consisted of agproxi mat el y 804 nonusers and 48
i nt ended users. The foll ow ng two tables represent questionnaire completions
per strata and final totalsforscreening and questionnaire status codes.
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Table A 2

Questionnaire Conpletions Per Strata

Stratum Cases Gases Quest . Quest. Total Quest .

Nunber Avai | . Assigned Complete Partial Quest.  Needed Diff.
| 1,230 1, 060 155 10 165 138 + 27
2 1,100 1,000 225 7 232 220 + 12
3 408 408 70 0 70 ¢ 77 - 7
4 1,014 1,014 96 4 100 112 - 12
5 820 820 171 6 177 158 + 19
6 1,560 1,560 293 7 300 26 + 5

Total s 6, 132 5,962 1,010 34 1,044 1,000 -44

Table A3

Final Tel ephone Result Totals for Screening and Questionnaire Status Codes

Screening Status Codes

Eligible Identified/ Screener Conpleted . .
Not a Working Tel ephone Nunber . :

Pay Tel ephone .

Business Tel ephone . . .

No Answer After Repeat ed Cals . .

hone Not Located in Bait./\Wash. SVBA . . Co
No Eligible Respondent Available After Repeat ed Glis . . . .
Refused to Answer Screemng QJESIIOHS :

Tel eF

Language Barrier O..

O her .

Questionnaire Conpl eted

Questionnaire Partially Coﬁpl eted . .
Language Barrier . :

Questionnaire Refused . . .

O her .

1,010
34

63
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Appendix B

Telephone Survey instrument
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A.

B.

CHESAPEAKE BAY BEACH USE SURVEY
TELEPHONE SCREENING FORM

| DENTI FI CATI ON
TsuPlIGNs NUMBER () ez o CASE ID NMBER L]

[ NTRODUCTI ON
amcalling from the Research Trisagle Institute near Raleigh, Nosth Carolinate

conduct e telephone survey o bout the Chesapeake Soy T OI the Usiversity Ol Marylaad. TO
fiad Out if I've contacted the proper type Of place,lneed to ask o f €W simple questions.
First,

C.

SCREENING
T Is this telephone number (READ THE 7-DIGIT NUMBER ABDOVE) 18« rea code
(READ 3-DIGIT AREA CODE ABOVE)?

Ho 1] (RANG UP AND DIAL NUMBER AGAIN) (1)
Yes [ 2]
2. 1s this « pay phone?
v (I (2
Yes | 2)(GO T0 6)
3.. . Is this telephone located ia « private residesce or s business?
Private resideace [1] (GO T0 &a) (3
Business 2]
D.  Arotheree yliviog sccomodstioas o t 1 hi S place Of busizess?
o 1] (c0106) (4)
Yes [2
e. DO we peopl € 1liviogtnere Us. L Ni S phone for their calls?
No 1] (co 10 6) (s)
Yes N

.  Whoacaa | speak tO ose Of the people who lives ¢ t thiS business
location and uses this telephoae for persoasl calls?
ANSWER :
(CALL BACK IF NECESSARY TO COMPLETE SCREENING)

4, . Are YOU e« sesber of the household serviced by this telephone?

o [1)
Yes[21 (m TO So)
b, When will ¢ member of the householdde e i [ able 1 O tak tome?
ANSWER :

(CALL macE 1T FECESSARY 10 CORPLETE SCREENING)

S. . Is this residencelocated imMaryland, \irQinia, Washingten, DC

oz soms other place?
Marylsad [1) (GO TO b) (6)
Virginia [21 (60 TO b)
Wasbhiagton, DC m (GO 10 7)
Some other place E (GO TO 6)

b, Ia whet cousty is this residence located?
ANSWER : _ (RECORD ANSWER AND CODS BELOW)
MARYLAND ()

(Anne Arundel, Baltimore including caty, Carroll,
Charles, Harford, Howard, Montgomery,
Prince Georges . ............. ... ... ..o i1 (GOTO 7)

VIRGINIA
(Arlington, Fairfax, Loudoa, ¢ Od Prince William.
AlsO iaclude Alexandria city, Fairfax city and
Falls ChUurch City . ..., 2] (0T



6. I'msorry but we are notinterested in talking to people (at Pay telephoues/at
business telephones/in the « rea wvhere YOU live). Thank You for e svermg my
questions e nd could | hove yOUr OOOQO ia case sy supervisor wantsto check sy

work?

7. 0

(COMPLETE SCREENING STATUSIN PART D ONLY)

This teleghone is located e tsresidence iN « « rea where wee re interested
intalkingtopeopl e. Are you under 18 yearsof @ ge or over 18 yesrs oOf

o (e?

under 18 1] (60 10 b)

over 18 21 (60 10 ¢)
Whoa will | be @ bLo to talk to someone over 18 years Of o ge who livesia
this household? ANSUER :

(CALL BACK IF NECESSARY TO VERIFY ANSWERS AND COMPLEIE QUESTIONNAIRE. IF

ALL RESIDENTS ARE UNDER 18 PROCEED WITH ANY RESIDENT 14 OR OLDER.)

Hov many telephones with different numbers,mot e Xxtensions, service this

household? E

May | bave your name iacase @y SUpPEr Vi SOr wasts to check @y work?
N

(PROCEED T O QUESTIONNAIRE BUT RETURN
TO AND CODE SCREENING STATUS AND QUESTIONNAIRE STATUS AFTER QUESTIONNAIRE
ADMINISTRATION.)

SCREENING STATUS CODES

Eligible Ideatified/Screener Completad . ..........coecovesseocs [OL)
Not s Working TelephoneNumber ... ............................. @
Pay TelephoBe ............ ... ... ... .. ... ... i @
Dusiness TelephoBe .....................cooiiiiiiiiiii.. 0o
No Aaswer After Repeated Cello ................................ o5]
Telephone Not Located In Balt./VWash.S.M.S.A. ... ... ........... eg;
No Eligidle Resposdest available After Repested Calls . . . . . . . ..(Q0
Refused TO Answer ScreeningQuestions ,........................ E
gl an
OB . . . m |
QUESTIONWAIRE STATUS CODES

Quastionsairs Completed (No mail followup) -cevcrrrecvveecresen W]
Questioonaire Completed (Mail £ollowup) «-«---rerevvensnsercens o
Questioonaire Partiaslly Completed ... ... ... ...l LE
Lagguage SOITier ... i e 104
QUESLionDair® REfUSEU - ..o .vvnttnt et 37
Other o e @

EOLS. 164-73 sblank

OLS. 74-80 =CASE 0

(8-9)

(10-12.

(1233



CHESAPEAKE BAY TELEPHONE SURVEY QUESTI ONNAI RE

Conducted by Research Triangle Institute
for the University of Mryland

I DENTTFI CATTON

CASE | D

[nterviewer Initials

Date Interview Conpl et ed T ]LD'a |
Month e

| NTRODUCTI ON

As | said e arlier, researchers ot the University of Maryland ere current-
|y studying citizens’ use of the Chesapeake Bay. 1wl e sk you sone
questions regsrding your recreational use of the Chesapeake Bay, parti-
cularly «t the beaches. | elso have toe Sk some questions which will
enabl e the researchers to establish profiles oftypical users end non
users ofthe Bay. There is no direct benefit fromtaki ngi partin this
study e nd you have the right torefuse to e«aswer eay orell ofthe ques
tions or discontinue your participation at amy time. The information
thatyou provide will be combined with that provided by other people who
participate in the survey to essure conplete confideantiality e nd your
sane will not be released or revealed to e nyone other than authorized
proj ect oaff. Theresults of this survey may be hel pful in e ffectively
o |[ocating moseytO cleaning UP the Bay.




C.

RECREATI ONAL USE oF THE CHESAPEAKE BAY

1

Have you ore nymenbers of your household used the Chesapeake Bay
for recreation in 1984

N .. ... . [1] (60 10 Q. 2.)
Yes . . .. .[2](GOTOQ 4.)

Do you or any members of your househol d i ntend to use the Chesapeake
Bay for recreation during the rest of 19847

N. . . ... OdJ(GTOg3.)
Yes . . . . .[2] (GO TO Q.4)
VWhat «re the reasons you e nd nenmbers of yourhousehol d have not used

and do not intend to use the Chesapeake Bay for recreation during
19847 (CODE ALL RESPONSES G VEN | NTO- THE CATEGORIES BELOW)

CODE 1F G VEN

o0 Not interested in water related recreation . 2]
b. Unabl e for health reasons . 2]
C. Costs too much . . II‘
d.  Takes too msuchtimetoget there (too far to —

travel ). . . . . . . .o 2]
o0 Unacceptable water quality . . . . . . . . . .. L2
f. Too many jellyfish . . i2]
g. Too crowded . 2]
h. Have not had «chance (too busy) . (2]
i. COther . 2 |

(G0 14Q. 8.)



Whate ctivities did or will you (and/or menbers of your househol d)
participate in while using the Chesapeake? (READ EACH OF THE FOLLOW-

ING AND INDICATE PARTI Cl PATION FOR EACH ACTIVITY.)

a. Fishing. . . . . . .. ... ... ....0.-..

b. Swimming .

C. Boat i ng.

d. Hunt i ng.

». Beach Activities .

f. Sightseeing. . . . . . . . . . . . . .0=.
g. Oher.

&

H
M

AEFEEAH

N

I I

2

[~

2
2

I

This next question elso pertains to vyou and mesbers (f your

househol d.  During 1984 did e ny of you or will eny of you... (READ
THE FOLLONNG ) ~
NO  YES

». Visit beaches. en the Eastern Shore of the

Chesapeake, for @ xanpl e shores close to

Cambridge, Salisbury or Chestertown? . m m
b. Visit beaches on the ocean, such S -

Ccean City? . 1 2
¢.  Go swimming fromsboat in the Chesapeake? . 2y
d.  Go swimming in public or private swiming pools? . [} 2]
e. Visit beaches on the Wstern Shore of the

Chesapeake, for e xanple beaches near Baltinore, —

Annapol i s, Prince Frederick or Lexington Park? . . . {1 2]
(IF YES TO PART e., ASK £. |F NO TO PART ¢, GO TO QUESTION 8.)
f. Duxin;l\l/isits to Westearrl]) Shore beaches did

or wll enyone ettend but not go

in"'he"""""yt'oranyreuou?. e, m 2

(IF YES TO PART f,GOTOQ 6. IF NOTO PART f, QO TOQ 7.)

-~



Whatere the reasons you or others donot go in the water during
visits to the Western Shore beaches?

Do (READ EACH PART AND CODE NO OR YES.)

. _ NO  YES
8. You or they believe the water is .
dirty/polluted. . . . . . . . . . . . . .. ... S L2

b.  You or they believe there «re too many _
jellyfish . . . . . . .. D e e L 2]
c.  You or they have some other reason . . . . . . . . O

Can you tell mewhich Western Shore beaches ?]/ou (and your famly)
have visited in 1984 or plan to visit during the rest of this year?
(CHECK NO OR YES FOR EACH BEACH LI STED. )

VI SI TED
BEACH =3
a. Sandy Point St. Park. ... 2]
b.  Fort Smallwood . . (O 2]
C. Bay Bridge Beach . . . m (2]
d. Herrington Harbor . o 20
e.  Kurtz Pl easure Beach... g 2
f.  Camp Merrick . oo a0
g Breezy Point Beach . . . . . . . . . . ... .. ... a1l 2
h.  Chesapeake Beach. A I N I
i, North Beach . . . . . . . ... . ... ..... 01X L2]
j.  Rod and Reel Dock . E—J ‘._2:1
k. Point Lookout St. Park. .. 1 2l
L Elm's Beach . L0 &
m  Morgantown Beach . . 1 2]
n.  Miami Beach (Baltinore) . M 2
0.  RockyPoi nt Park. a0 2]
p- Conrad' sRuthVilla . a1 &
q. PorterNewPark . Ol &
r.  Oher (SPECIFY)
oo @




Have you (or menmbers of your family who live with your) e ver changed
your swimming participation in the Chesapeake because of changes in
the Bay's water quality?

N. . . ... . [O01(G 10Q.9.) .

Yes (stopped). . |2}

Yes (started). . i3

a. In what year did you (or nmenbers ofyour famly) last change

your swinmmng habits in the Chesapeake because of changes in
the Bay's water quality?

Year......l___i

W would like to find out how people currently perceive the water
quality in the Chesapeake Bay.

v Do you consider the water ?ulit.y in the Chesapeake to be
® cceptable or unacceptable for swimming® rid/or other water

o Ctivities.
Acceptable . . . . . . . j
Unacceptable . . . . . ® m

b. Do you believe the water quality varies ot different beaches
o ions the Western Shore of the Chesapeake?

N. . ... ... .. .[(GT CHCKPONT I.)

Yes . . ... .. 2]

C. énl‘_YIfESb SAY:) I n general, which statenent best describes your
eliefs’

The water quality is better North of Annapolis . . {1

The waterquality is better South of Annapolis . . [Z]

| NTERVI EMER CHECKPO NT |

REFER TO QUESTI ON 9.A. .
WAS THE WATER QUALITY IN THE CHESAPEAKE RATED AS UNACCEPTABLE?

N.........[1J@oT04Q. 1.)
Yes. . . . . .. .. [Z) (GO TO CHECKPOI NT TABLE.)

(4

(4



CHECKPOI NT  TABLE

ENTER THE LASTDIGITOF THE CASE | D NUMBER HERE.

Cl RCLE AND

|F THE LAST DIGT IN USE THI S aMowNT | N
THE CASE | D NUMBER | S QUESTION 10

......................... $5. 00
. $10. 00

10.

You indicated that in your opinion the water quality in the Chesa-
peake is unacceptabl e for swisming. Would you be willing to pay
(AMOUNT FROM CP TABLE) in e Xtra state or federal taxes per year, |f
the water quality were inproved so that you found it e cceptable to
svis in the Chesapeake?

No. . . .". . . .[0o1]
Yes . . . . . . @ Zl
Don't know. . . .

D. BACKGROUND | NFORVATI ON

11.

12.

The next few questions sre e bout ?/ou e nd your household. How manx
of each of the follow ng types of people live in your househol d-
(READ EACH OF THE FOLLOAN'NG AND ENTER THE NUMBER EACH TYPE. )

a. Adults (age 18 end older) . . . . . . . . . .. l

b.  Children between the e ges of14e nd 18

C. Children under ageof 14 . . . . . . . . . . . . i

Wiat best describes your status ia the househol d?

a.  Gandparent. . . . . . .. ... 1
b. Pareat . . . . . . . . . . . ... 2]
c Child., . . ., . . . 2]
d. Qher relative . . . . . . . .. .. ... .. . el
e | live olone or with unrelated individuals . . . (3}



13.

14.

15.

| NTERVI EWER NOTE

How many years have you (and your famly) lived in either Mryland,
Virginia, or Washi ngtyon, (DC? g y) Y

Nunber of years . . | 1 |

Do you or any other menbers of your household own (READ THE FOLLOW-
ING)...

NO YES DK RE
aboat? . . . . . . . .. .. « 01 102 ! (98 |97
a boat trailer? . . . . . . . . . 01} {02 - 98 | 97}
fishing tackle (rod, reel,
tackle box, etc.)? . . . . . . . (0L, (062 198« 197
a recreational vehicle (R®)?.. . 01§ |02 1981 [97
[COLS. 73-80 = ¥ CASE 0}
osvimming pool? . . . . . . . .0y DOz D 0G4
O her recreational items (SPEC FY)
(01, [02: 98] |97}
oL, [0z, [38; 97

Are you one of the principal wageearners in your househol d, e wage
earner but not the principal wage earner, or ere you « honemaker, o
studentorretired?

o o T -

One ofthe principal wagesarners in the famly .
A wages arner but not the principal wage earner .

Homenmaker .
Retired.

Student . .
O her ( SPECI FY)

e Fl

o Il

w

——

QUESTI ON 15 OTHERW SE GO TO QUESTION 20.

16.

17.

How many hours do you usual Iy work per week?

ASK QUESTIONS 16 THROUGH 19 IF CODE 1 OR 2 | S MARKED I N

How many pai d vacati on days willyou have ® Itogether in 1984, in-
cludingt hose you’ ve o |ready taken?

Vacation Days . . | [}

(63-



18.

19.

20.

For etypical recreational outing,ifyou didnotgo, couldyou work
¢ tSONME paying job instead?

N ...

Yes.......lz_!

If you coul d have worked, what hourly wage mght you have been paid
specifically for the hours you worked?

a.  $3.35/hour . . . . . . . .. 01
b.  $3.36 - $5.00/hour . . . . . f02i
C. $5.00 - §7.50 . . . . . . .03
d.  $7.50 - $10.00/hour . . . @ m
', $10.00- $15.00/hour . . . . [05]
f, $15.00 - $20.00/ hour . . . . _[0€] “
g $20.00 - $25.00/bour . 710 i
h. Over $25.00/hour . . @
I.  Don't know . L98 |
j. Refuse. . . 97

Are there eny (other) major wage «arnersin your famly?
N ... ... . [0(0T10Q.25)
Yes . . . . .. .2

The next few questions «re e bout the other major wage e arner.

21.

22.

23.

How many hours does he/she usually work per week?

How many pai d vacation days will he/she have ® |together in 1984?

Vacation Days ._. |1

For the typical recreational outing, if he/she did not go could
he/ she work-at sone paying job instead?



24, | f ne/she coul d have worked, what hourly rate would he/she have been
pai d specifically for the hours worked?

o $3.35/ hour . TS
b.  $3.36 - $5.00/hour . . . . . (02
c. $5.00- $7.50. .. . .. . [03]
d. $7.50 - $10.00/ hour . . (04 (o
e. $10.00 - $15.00/hour . . . 05
€. $15.00 - $20.00/ hour . . . . |06
g- $20.00 - $25.00/ hour . . 110,
h.  Over $25.00/hour . . . . . ® m
B Don't kaow . . . . . . . . . |98
j. Refuse. . . . . . . . .. . 197
25. W need «n estimte of your household's income fOr el of. 1984. |
will read eseries of income categories. Please Stop me when | read
t he category Whi ch best describes the total ameuat of incone el
nmenbers of your household will receive during 1984.
| NTERVI EVER CHECKPOINT | |
ENTER THE LAST DIG T OF TIE CASE ID NUMBER HERE.
IF THE LAST DIG T START READING THE
IS ANSUER CHOI CES AT
1,3, s,7,9. . . . . . . . . . . . . . . . . . . . . .8 less than $5,000
AND ASCEND
2,4, 6,80 . . . . . . . . . . . . . . . . . . . . . . 1. over $100,000
AND DESCEND
w0 less then $5,000 . . . i81.g  $50,000 to $60,000 . . _10,
b.  ¢5,000 to $10,000 . . (021 h.  $60,000 to $70,000 .  _11]
¢c.  $10,000 to $20,000 . . {031 i. $70, 000 t0$80,000 , . 112
d.  $20,000 to $30,000 . . (0&.j. $80,000 to $90,000 . . 131
v, $30,000 to $40,000 . . 85 k.’  $90,000 to $100,000. . &
f. $40,000 to $50,000 . . To6' 1. Over $100,000 . . . . .15,
Don't know , . ., ., . . ., 198,

&
—
[
(72]
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o6, CODE SEX BASED ON NAME, PREVI OUS ANSWERS/REMARKS OR « = « ° you

female or male?
Female . . . . . LIl
Hale . . . . .. 22
27. Wich racial group doyou identify with?
Wiite . . . v e e e e e e e e e e e
Black . . . v e e e e e e e e e e e e
Oiental . .« v ¢ v o v v v e e e e

O her (SPECIFY)

|

|

o
N

Al ke |

04

Refused. . . . . . . . . . . . . . ."

Don't know .

| COLS. 28- /3 = Dbl ank -
|_COLS. 74-80 = CASE(02i

97
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28.

This is the last question. W would like to send short ques-
tionnaires about the Chesapeake Bay to people through the mail.
We would include « postagepaid ® nvel ope to return the conpl et ed
questionnaire, so it would not cost anything wmail it back to
us.

Wuld you be willing to receive and conpl ete such a
questionnaire?

No. . . . . .[Oj@GoTOC)
Yes . . . . .[2J (GO TOD.)
Wiat is your mailing e ddress?
(VERIFY NAME)

(P.0. Box/ Street nunber e nd nane)

aty State Zp
ENTER CASE ID NUMBER | | | | |

Thank you for takimg time to e nswer our questions. Your respon-
ses will be very helpful in determining the status of swimming
endother ectivities on the Chesapeake Bay.

IF YES TO 28a.ALSO SAY: Whenthe questionnaire cones through
the mail, please completee nd return it «s quickly «s possible.



